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of the NTSC luma, chroma, and audio subcarriers. An NTSC co-channel rejection filter suitable for 
implementation in connection with the dual mode QAMA^SB receiver system of FIG. 1, might be one 



such as described in co-pending patent application serial No. 09/303,783, filed. May, 11, 1999,nowU.S. 
Patent No. 6,219,088 and entitled *mSC REJECTION FILTER", commonly owned by the Assignee 
of the present invention, the entire disclosure of which is expressly incorporated herein by reference. 



Please amend t he paragraph beginning on page 27, line 22, to read as follows: 



Turning now to FIG. 4, there is depicted in detail, one of the complex signal paths of the front 
end architecture described in FIG. 1, illustrating the acquisition/tracking loops comprising circuit 30. 
This arrangement can be regarded as "unitary"* in that both functions, frequency acquisition and tracking 
and symbol timing (also termed "baud recovery") are operable in response to the pilot (unsuppressed 
carrier) signal. In the embodiment of FIG. 4, an input IF spectrum is digitized by an analog-to-digital 
converter (A/D) and the resulting digital complex signal is directed to a complex mixer 18 where it is 
combined with a complex signal having a characteristic frequency f^ equal to the carrier frequency. The 
resulting complex signal is processed by a highband filter and variable rate interpolator, represented as 
a single processing block in the embodiment of FIG. 4, and denoted HB/VED 20. In a manner to be 
described in greater detail below, symbol timing is performed by a baud loop coupled to provide symbol 
timing information to the variable rate interpolator (VID) portion of the HB/VED filter 20. Following 
interpolation, baseband IF signals are processed by a square root Nyquist filter which has a 
programmable roll off a of from about 1 1 to about 18%. The square root Nyquist filter 22 is fiirther 
designed to have a particular cutoff frequency that has a specific relationship to the VSB pilot frequency 
fc, when the VSB spectrum centers at DC. hi a manner to be described in greater detail below, this 
particular cutoff frequency is chosen to have this particular relationship in order that both carrier 
recovery and symbol timing recovery might be based on a VSB pilot frequency enhancement 
methodology. 



Please amend the paragrapi h beginning on page 28, line 16, to read as follows: 




TGTNTSC rejection filter 56 is provided in the signal path in order that interference components 
represented by the luma, chroma and audio subcarriers, present in NTSC terrestrial broadcast system 
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signals, are removed from the digital data stream prior to the data being directed to the receiver system's 
equalizer. The NTSC rejection filter 28 is an all digital, programmable notch filter, exhibiting quite 
narrow notches at specific, predetermined frequencies that correspond to the luma, chroma and audio 
subcarrier peaks. Although the NTSC rejection filter 28 is contemplated as functioning to remove 
unwanted NTSC co-charmel interference components, the characteristics and design of the NTSC 
rejection filter 28 are such that it may be used to remove any form of interference component having a 
deterministic relationship to a particular input spectrum. 



Please amend the paragraph beginning on page 29, Hne 18, to read as follows: 
A carrier phase detector 60 is coupled to receive an input signal from a Nyquist prefilter 26 
coupled in turn to receive complex signal from a node between the second mixer 58 and the receiver's 
equalizer 64. The Nyquist prefilter 26 is constructed as a high pass filter with a cutoff at the same 
particular characteristic frequency as the cutoff designated for the low pass root Nyquist filter 22. The 
root Nyquist filter 22 and Nyquist prefilter 26 fiinction in combination to define an equivalent filter that 
acts to define the pilot enhanced timing recovery characteristics of the receiver in accordance with the 
present invention. Complex, pre-filtered signals are directed to the input of the carrier phase detector 
which produces a 6-bit frequency error discriminant for use in the loop. The SON fiinction of these 6- 
bits are extracted and applied, simultaneously, to an inside loop filter 66 and an outside loop filter 68. 
The inside loop filter 66 drives an inside timing reference circuit, such as a direct digital frequency 
synthesizer (DDFS) which might also be implemented as a voltage controlled oscillator (VCO) or a 
numerically controlled oscillator (NCO). Likewise, the outside loop filter 68 drives an outside timing 
reference circuit 72 which might also be suitably implemented as a DDFS, VCO, or an NCO. As was 
mentioned previously, the outside, or centering, loop functions to define a complex signal that might be 
expressed as sin ^ct? where Qq represents the pilot (carrier) frequency. Since the pilot 

(carrier) frequency f^ is given, its position in the frequency domain, with respect to any sampling 
frequency fg is deterministic. Therefore, if a receiver system wishes to lock its timing frequency to a 
particular Fg that has a fixed relationship with a known F^, as in the case of the ATSC standard signals, 
it need only apply a phase lock loop that tracks the pilot. Axiomatically, the pilot signal will appear at 
the correct location in the spectrum if the sampling frequency Fg is correct. The pilot signal will be 
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